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Travel to Work: Cycle, Road, Bus, Rail
Flow lines show mean magnitude and direction of people commuting

Road Bus RailCycle



Rail, v=3165, e=10,269Road,
v=3.5M, e=8.4M

Bus, Ferry,
v=0.29M,
e=0.42M

Transport Networks



SCQUAIR: Small Changes, QUant and AI Resilience - The Plan

WP1: QUANT running 
on DAFNI (2m)

WP2: Run Batches of 
Scenarios (4m)

WP3: Teach ANN to 
Run Scenarios (6m)

WP4: Visualise, 
Analyse, Write Papers 

(2m)

12,000 scenarios

OUTPUTS:
• QUANT on DAFNI… linking models
• Research on making scenarios
• Portfolio of Plans
• Workshops
• Papers



HEATHROW 3rd RUNWAY

Road: 727,071KM
Rail: 824,555KM



HEATHROW 3rd RUNWAY

Road: 725,936KM
Rail: 826,317KM
(35KM)



HEATHROW 3rd RUNWAY

Road: 529,797KM
Rail: 1,296,217KM
(193KM)



QUANT Urban Planning Workshops

SQUARE and round plans to 
develop the green belt. The
Circular ring around London 
had the better cost/benefit.



QUANT Gravity Model: Network and Job Changes

Birmingham: 300 random bus routes

UK: Job swaps between 
regions to reduce road 
KM driven.
Also, change the 
North/South split for 
Levelling Up Scenarios



LIMIT TO 30 KM 
RADIUS LINKS

Scenario Road KM Rail KM

HS2 IRP -1.8M 3,000

CAMKOX -610,188 284

HS2 Phase 1 -248,026 329

Crossrail -179,924 229



Network Resilience: Reachable Locations and Recovery Time?

Job Accessibility

ROAD

BUS

RAIL

Network measures of 
resilience and 
recovery? 
Community, 
centrality, hierarchy 
and accessibility
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